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QUESTION ONE

(a)

Instant cold packs are useful for treating sports injuries on the field. They contain salts such
as ammonium nitrate, NH,NO,. When the packs are activated, the salt dissolves in water,
causing the temperature to decrease.

Circle the term that best describes the dissolving process.

W exothermic
__,//

Give a reason for your choice.
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(b)  The equation for hydrating anhydrous copper sulfate is as follows:

(c)

CuSO,(s) + SH,0(f) = CuSO,.5H,0(s) A H® = =78.2 kJ mol~!

Circle the term that best describes this reaction. .

e
-

endothermic _exothermi

Give a reason for your choice.

W@%ﬂﬂ&% puMuthmmmﬁjis
i s, |

Pentane, C{H,,, is a liquid at room temperature. It evaporates at 36.1°C in an endothermic
process.

(i)  Explain why the evaporation of pentane is an endothermic process.
The evoperabin provess i endotbervic becase e
pacticles in Yo perkase lguid require luaks eraryy
o overcewe the weak wdermotecular Yorces beboen
e mlecdes, puck—Ereralira. Tle creryy absorbed 3014;5* e

—
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ii) Draw, including labels, the energy diagram for the combustion of pentane, C.H,,(().
g e v

Pentane combustion:
CsH,,(0) + 80,(g) — 5CO,(g) + 6H,0(() A H°=-3509 kJ mol™!

Include in your diagram the reactants, products, and change in enthalpy.

Energy__|

Reaction proceeds

(iii) Hexane, C;H,,, like pentane, will combust (burn) in sufficient oxygen to produce carbon
dioxide gas and water. :

Hexane combustion;
2CH, () +190,(g) = 12C0,(g) + 14H,0(¢) A H°=-8316 k] mol™!

Justify which alkane — pentane or hexane — will produce more heat energy when 125 g
of each fuel is combusted in sufficient oxygen.

M(C{H,,) =72.0 gmol™! M(CH;,) = 86.0 g mol~!

| mol pmimu —> =3509KY wmol™
2.0l hecane. —> ~ 8316y mol™
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QUESTION TWO

(a) Complete the table below by stating the type of substance, the type of particle, and the
attractive forces between the particles in the solid for each substance.

. Attractive forces
Substance Type of substance Type of particle T——
ZnCl,(s) &8 ~ }om-‘c Iooﬂoi
(zinc chloride) AR P —
L) G ot covaleat aom 5476@ cavalent
(graphite) network B borels
COQ(S) Molecols WUECCLL[Q weak tnwhermpleciler
(carbon dioxide/dry ice) o PR force)

(b) Carbon (graphite) conducts electricity when it is solid, whereas zinc chloride, ZnCl,, will not

conduct electricity when solid, but will conduct when molten.

Justify this statement in terms of the particles, structure, and bonding for both substances.

&WM@%MJWM%W&%
WW%WWW@JW%

WW&@WM@MWJZM%

Zn %MWW\»M mﬂt@wmo-p

QBDWM%MMWVM b (24)
s ond m@aﬁuc((c_)_wvs WS%

;24 QMG&OWSMW@W
76 ZnCly MWM el

) Yo WMW%W‘&M@K%
te WMMW bromslr MM‘O&M

&ij\ He subsluce, /( s

——
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(c)  Solid zinc chloride, ZnCl,(s), is soluble in water. Dry ice, CO,(s), is not readily soluble in ASSESSOR'S
water.

Justify these statements in terms of the particles, structure, and bonding of these substances.

You may include a diagram or diagrams in your answer.
W.@ 5t H alom albrack the CI i oud # 30O
ok Tf@mxés de Z san, flonlbre 200l o5 sobible in
ke, |
(O, is o woleadar subskance wAid o held togetar |\
Izj' w%/b\ MMU’ Q:xra/r. (;02 v5 A ﬂdlf\‘fk'ﬂd*’
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QUESTION THREE

(a) (i) Draw the Lewis structure (electron dot diagram) for each of the following molecules,
and name their shapes.
Molecule H,0 Cs, PH,
Lewis H“"‘é"‘ S-_—_ _-:5\ H“‘*P"H
structure : re Y\ ! |
— — H
Name of ' .
shape %bﬂ{' l nea v 3‘0‘0] f J fmou
R L.

Approximate
bond angle 5 5 o
arousil the 109.5 180 109.5
central atom

(ii) Compare and contrast the shapes and bond angles of H,0, CS, and PH;.*

‘LO La/;%w_v_ci*m oD WMMWA&LM
O wEW\ whadk /'e./)&e L mox: Mu”:l Waﬁon ke o tebubedral

Lefziuf’{\ bad 0 about 1©15° Mere o boo jﬂe«}i«fﬂ ry:
de 'é-do non- Leﬂcﬂfﬁ Vijam§ mﬁaowaﬂ ML A BemL (
PH v sumslarta 40wfffa€t£ucwe%wﬁcegﬁw o@ wzjc.)@v&
D‘% o«cqu eﬂécewlm P Dvgcm,,
e éc{ralao?mf 5l\a with bordd angles o0 éam[ [07 56
J‘wa@‘ﬁfﬁg I"a fﬁv& .’:a«fcf;f czrons 0*9! ffw«
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_ (b) The Lewis structures for two molecules are shown.

H-N-H H-B-H
Molecule H H

Ammonia Borane
El‘ﬁﬁ:illgeOf polar non-polar

Ammonia, NH,, is polar, and borane, BH3, is non-polar.

Justify this statement.

C@‘JW&K 9 qz@em m:jc% fﬂwezm lﬂ-ﬁwi‘?l/t?frﬁﬂf owel
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(¢) Calculate the enthalpy change, A H°, for the reaction of but-1-ene gas, C,Hg(g), with
hydrogen gas, H,(g). to form butane gas, CH,,(g)

Use the average bond enthalpies given in the table below.

HOE T R
©=C-C-C-H(g) + H-H(@) — H-C-C-C-CH(g
H H H HHHH

Bond Average bond enthalpy

/ kJ mol™!

6 614

C-C 346

= 414

H-H 436

Show your working and include appropriate units in your answer.

poHe = L Ebonds broben ~ SE brds Gomel
s = (?;llw L36) — L)+ W &7

A = 650 — $1§+3L

P 1050176 o= 19l kel (]
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Annotated Exemplar

Excellence exemplar 2016

Subject: | Chemistry Standard: | 91164 Total score: | 23
Q Grade Annotation
score

Both parts (a) and (b) are correct.
Heat energy absorbed and intermolecular bonds in part (c)(i) are

1 E8 correct. In part (c)(ii), the graph is drawn correctly and is fully labelled.
The energy calculations are correct and an appropriate conclusion is
given in (c)(iii).
The table is correct in part (a).
Conductivities of both graphite and ZnCl; are justified in part (b).
2 E7 In part (c), the attractions are included for ZnCl, but the response does
not refer to the relative strengths of the attractions. Also it is stated that
H20 and CO; cannot interact.
The table is correct in part (a)(i).
The shapes are correctly explained in (a)(ii). The candidate’s response
3 E8 about PH3; demonstrates both a comparison and a contrast.

In part (b), the electronegativity difference between B and H is
holistically inferred for BHs.
The calculation is correct in part (c).




